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W. ?iers chronicled hie laboratory 'progress vitfa 
fibroblast interferon cloning and expression. Different 
constructions involving ^CjSS? in & uc '* :i - on kave bees made, 
yields are low. So cs semisynthetic constructions are 
progressing "but there are no results on expression at 
the eosent, Sfaese involve manipulation of the Shine- 
Daigam© sequence and it was pointed oat that one 
problem of high levels of expression is that tbe 
overproduced protein is toxic to the cell; for example , 
there is evidence that lac z and j are toxic is scce 
eases » (Bovever, we should be able to get intermediate 
levels ?), Other work in Ghent concerns the fusion of 
different lengths of 3~laetaiaase eignal seq-uense before 
the IFp gene. Experiments on expression in ffiaiassali&n 
cells and the production of hybridomaa making monoclonal 
antibodies to are in progress * 
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DECLARATION OP DR. .MICHAEL HOUGHTON 
I, MICHAEL HOUGHTON, declare and state as follows: 

1. lass citizen of tbe Uaited Kingdom, residing is Danville, California (U.S.A.}. 

2. I presently hold the position of Director, Non-A Noa-B Hepatitis Research at 
Ofcuron, Inc., Emeryville, CaHfornia, where I have bests employed since 1982. 

3. I obtained a B.S~. {Honors) ir. Biological Sciences from the University of East 
Aagiia ia 1972. I obtained a Ph.D. is Biochemistry in 197? from Kings College, 
"University of London. 

4. 2 am an author or co-author of over 150 research papers that have been 
published in peer reviewed journals. These papers spaa asy work on the mjerferoa gm& 
system, the acetylcholine receptor, the it^uhoilobulirl E gene orgamgariga. viral 
hepatitis C (HCV), and aepaistis delta {KDV). My publicationis also include work, on 
eakaiyots RNA polymerases and traascnprnmal control. For my contributions to the 
study of viral hepatitis C, I was a co-recipleo* of the fcUowiag awards: 

• 1.992 Sail LaQdsteiaer Award with Harvey Alter, Daniel Bradley , Qui- 

Lira Choo, George So© and Lacy Overfcy: 

• 1993 Robert Koch Award with Daniel Bradley; 

- 1994 Wiliian- Beaumont Award (Anwxican Gastroenterology Association) 
with Dr. Bradley, George Kuo and Qui-iint Choo. 

A fall and cojnprehensive list of my.pTpfessioaal"acfiviiies, including 

publications; is set Forth & the compiktioa annexed hereto, 

5, From 1972 to 19S2 I was employed in die department of Biochemistry aad 
Molecular Genetics of Searle Research and DeveSoprasat, High Wyeorabe, 
BackiofhsaBshixe, From 1978 xxs~.il 19&2, 1 was the project lejsder of" tbe Hamna 
Fibroblast XmerffiroB. Genetics project. This project initially involved cDNA eloniag, 
sequencing, and expression of the rare human f&roblast interferon toRNA. iavesngjtjons 
were also performed on the structure of the fibroblast interferon gene within the haraaB 
chromosome . My group was the first to publish and file a patent application on the 
partial cDNA science aod the genomic orgaaizatioa of the fibroblast interferon gens. 

- Kocgfatun et al , Nuel Acsd Res., 8:1913-1951, 19S0; Houghton et ai„ NueL 
A«s. Res h ZS%5 2»94 19b Z Iloujb'jon et al., Hud. Acid Res., 9:247-266. 1980. 
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1 the Affidavit t>i U jitu C Hcr\ 
I" , vrt«»rn b< for* 1 me 
J this da das of \<>v t rober, 2WI 



Commissioner for Oath or Notary Public 



Board Assigned Page #2462 



6. Six patsat applications were filed by our group is 1980 claiming 
related iaveacoas. The applications were fifed on Feb. 6 S 1980, Feb. 28, 1980, April 
17, 1980, April 24, 1980, May 12, 1980, aad Nov. ?g, 1980; The J5ist five spplicaiions 
cOBtaxoed IEN~$ cDKA sequaaca ^formation, begktniag wiib a partial sequence ia &s 
Feb. 6 application and coding with & completed cDNA sequence disclosed in the May 12, 
1980 application. We filed quickly and successively on the cDNA sequencing aspecr of 
the project, is iaiervsis of about three weeks or Igss. Expression of biogically-active wss 
WN'S achieved withia abcuftwo months from detentuniag toe corcpiete IPN-/5 cDKA 

Sequence. 

7. I am informed thst-Biogea is proprietor of European parent 0 041 313 which 
claims expression of biologically- and iiaBsursDiogicailSy-active interferon ia unicellular 
host cells and that this patent is being opposed fay Sobering AG. I have read and 
understood pages 14-21 of Biogea's observations., dased Deceiober 21, 2954, to which 
they conxead the skilled worker having Use TanlfflKtbi |D2] sequences is hand and 
attempting to express recombinant IFN-/S, would have h&d serious concerns about fee 
exprsssibiliry of the JFH-S DNA sequence in view of as content of hydrophobic amino 
acids, three cysteine residues (positions 17, 31, and 141), AUA codoa for 2 isoleucane 
residues, an AUG codoa st the start of fee matsjrc polypeptide, and other similar 
problems relaied to protein composition. 

8. Prior » June 6, 2980, 1 knew the complete: nucleotide sad amkso add 
sequence of IFN-iJ, including that it possessed three cysnjiae residues, hydrophobic amino 
acids, an K-termiaal xnetbioaiae at the star? of the mature protein, and two AUA codoos 
for isoleudse. This specific kaowiedge of these characteristics of IKN'-£'s sequence did 
not deter me from, cosmtdng our efforts to express the cDNA cacodiag it in £. cott. 
Despite this knowledge, we expected thai z significant amount of b u totogicafly«activg IFK- 
0 would foe expressible ia bacteria. 

9. Once we- had obtained ifce complete XFN-£ cDHA, its expression in E. cali 
was routine sad straightforward. In fact, expression of biologically-active XFN-/5 was 
achieved at oar very first attempt, without performing any manipulations to overcome any 
of the so-caflsd problems, e.g., hydropbobtetry, odd number of cysteines, or AUA 
codons.,.. described ia Bioges's observations. 
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CURRICULUM VITAE 



HCHAEL HOUGHTON 



Ape: 44 
Dale of Birth: 
Nationality: 
Residence: 

Marital Status: 

Education 

1969-1972 



1973-19?? 

Easts 

1977-1982 
1 982-present 



6th February-, 1951 
UK 

Permanent resident of USA 
Married (with two children) 



B.Bc. (Honors; Biologic®* Sciences 
University bl EasbAnglia, 
Norwich.' England 

Ph.D. Biochemistry 
King's College, 
University of London, 
England 



Sensor Research investigator - Human interferon genetics 
Seahe Research Laboratories 
Buckinghamshire, England 

Director, Non-A, Non-8 Hepatitis Research 

Chiron Corporation 

4560 Morton Street 

Emeryville. California 94608 USA 



.Honors 



Co-recipient of 1991 Karl Landsteiner Award from the American Association of Bfoo 

Banks for Hepatitis C Wai Research 

Recipient of the Robert Koch Award from Germany 

Recipient of the Williams Beaumont Prize from tne American Gastroenterology Associatio 
Honoree of the Japanese Medical Congress 

Patents 

Numerous patents issued in the fields of recombinant, human interferons, bactsn 
expression vectors, Hepatitis C and D viruses. 

Publications 

Over 150 publications in the fields of gene regulation, human Deta interferon and hepattt 
C and D viruses. 
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P ublications 

Transcrip tional, and _..tra.n.$iationaj. control Jn ...eukarypteg 

1 . "The purification and properties of hen oviduct form 8 DNA-dependent RNA po: 
merase" M. Houghton and R.F, Cox {1974} Nuci. Acids Res. 1, 299-308. 

2. "The Dress-nee of ovalbumin mRNA codinq sequences in mu&ple restriction fraqmerr 
of chicken DNA" M.T. Doel. M. Houohton, EA Cook and N.H. Carey (197?) Nu: 
Adds. Res. A, 3701-3? 13. 

3. 'The interaction and RNA. polymerase H from wheat with supereofed end line, 
piasmld templates* D.M.J. tley and M. Houghton (1979) Nud. Acids. Res. 6, 507-52; 

4. "The nature of the interaction of nucieosomes with eukaryotic RNA polymerase 
D.M.J. LBtey, M.F. Jacobs and M. Houghton (1979) Nuci. Acids Res. ?, 377-399. 

5. "The Xenopus Oocyte &s a Surrogate Secretory System" CD. Lane, A. Colman, 
Mohun, J. Morser, J. Champion, I Kourides, R. Craig, S, Higgins. T.C. James. S.V 
Apoiebaum. R.i. Ohisson, E. Pauchas, M. Houqhton. J. Matthews and B.J. Mifi 
(1 9800 Eur. J. Siochem. 111. 225-235. 

5. 'Active muiti-subunsi ACn receptor assembled Dy translation of heterologous mRNA 
Xenopus oocytes." K. Sumikawa, M. Houohton. J.S. Emtaae. 8.M. Richards and £..< 
Barnard (1981) Nature 292, 862-864. 

7, "The moiecuiar cloning and characlenzation of cDN'A coding for the a subunit of tr 
acetylcholine receptor* K. Sumikawa, M. Houghton. J,C. Smith. L. Bell, 8.M. Richarc 
and E.A. Barnard (1982) Nuci. Acids Rs$. 10, 5809-5822. 

8. "Cloning and sequence determination of the gene tor the human I immunooiobuitn 
chain expressed in a myeloma cell line." J.H. Kent en. H.V, Moiaaard. M. Houohto" 
R.8. Derbyshire, J. Vtney, L.O. Bell and H.J. Gould (1982) P.N.A.S. {USA} 79, 666 " 
6665. 

S. "A study of the mRNA and genes coding for the nicotinic acetylcholine receptor." 1 
Sumikawa, M. Houohton, ~R. Miiedi and E.A Barnard (1983) in "Ceil Suffac 
Receptors." Ed. P.G. Strange pp. 249-269 (Ellis Horwood Ltd.. U.K.). 

10. "Molecular genetics of the acetyl choline receptor and its insertion and organization 
the membrane", E.A Barnard, M. Houohton. R. Miiedi, 3.M. Richards, and > 
Sumikawa. 8ioL Cell (1982) 45:383. 
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Molecular genetics of human fibrobla st interferon 

11. "The 8^ino4erminai sequence of human fibroblast interferon as deduced primers." t 
Houghton, A.G. Stewart, S.M. DoeS, J,S, crmaoe, MAW. Eaton, J.C. Smith, T.P. Pat; 
H.y? Lewis, A.G. Porter, J.R Birch, T. Canwrsam and N.H. Carey (1980) Nuei. Ack 
Res. 8, 1913-1931. 

12. "Human interferon gene sequences' M. Houghton (1980) Nature 285, 535, 

13. "The complete amino acid sequence of human fibroblast interferon as deduced ussr 
synthetic oiiqodeoxvribonucieotide primers of reverse transcriptase" M. Houahto-' 
MAW. Eaton, A.G. Stewart, J.C. Smith. S.M. Doei, G,H, CatSin. H.M. lewis. T.P. Pate 
J.S. Erntage, N.H. Carey and A.G. Porter (1980) Nucl. Acids Res. 8, 2885-2894. 

14. "The absence of Intrens within a human fibroblast interferon gene" M, Houghton, I 
Jackson, A.G. Porter, S.M. Doei, G.H Catiin, C. Barber and N.H. Carey (1981) Nu: 
Acids Res. 9, 247-266, 

15. "The cloning and expression of a human fibroblast interferon gene in Dacteria." h 
Houghton, S.M. Doei, G.H. CatSin, A.G. Stewart. A.G. Porter. W.C.A Tacon, M.A.V 
Eaton, J.S. Erntage and N.H. Carey (1981) Proceedings of the Battelie internation 
genetic Engsneenng Conference, M. Keenberg. Ed. Batteiie Seminars and Studit 
Program. 

16. "Bioiooica! Properties of Human interferon Seta 1 Synthesized in Recombioa; 
Bacteria. " KG. McCuiiaqh, J. A. Davres. IS. Sim. KM, Dawson, G.J. O'Neill. S.M. Doe 
G.H. Catiin and M. Houghton (1983) J. inter;'. Res. 3. 97-1 1 1 . 

17. "Active hybrids formed between human beta and alpha interferons." A.G. Porter, L.l 
Bel, J.R. Adai. G.H. Catiin, j.M. Ciarke, J.A Davles, KM. Dawson, R.B. Derovshir- 
S.M. Doei, L. Dunthorns, M.E. Rniay, J. Hall. M. Bouahton, C. Hynes, U. Lindiey, M.l 
Nugent, G.J. O'Neill, J.C, Smith, A.G. Stewart. W,C. Tacon. J.H. Viney. N. Warburto' 
P.G, Boseiey and K.Q. McCullagh (1985) in 'The Biology of the Interferon System 
Eds. Seheliekers a Stewart, 

IS, "Novel modified beta interferons: gene cloning, expression and biological activity 
bacterial extracts," A.G. Porter, L.D. Bail, J.R. Adas. G.H. Catiin, J.M. Clarke, J., 
Davies, K.M. Dawson, R.B. Derbyshire, S.M, Doei, L. Dunthome. M.E. Finlav, J. Ha 
M, Houghton, C. Hynes, U. Undiey, M.E, Nugent, G.J, O'Neiii, J.C. Smith. AX 
Stewart, W.C. Tacon, J.H. Viney. N. Warburton, P.G, Boseiey and K.G. McCuliac 
(1986) ON A 5. 137-148. 
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"The structure, sequence and expression of the hepatitis delta (5) viral genome." K.; 
Wang, Q.L Choo, A. J. Weiner, J.H, Ou, R.C. Najarian, R.M Thayer, G.t. Mullen&ar 
K.J. Denniston, J.L Genn and M. Houghton 91986) Nature, 323, 508-514 (1965 
Nature, 32B, 456 (1987). 

"The ViroicHfke structure of the hepatitis delta genome: synthesis of a viral antigen 
recombinant bacteria". K-5. Wang, Q~L Choc, A.J. Weiner, J-H. Ou, K.J. Dennssio- 
J.L. Genn and M. Houahton {1987} in 'The hepatitis delta virus and its infection", N 
Rizzettc, J.L. Gerin, R.H. Purceli, Eds. pp;. 71-82 (Alan Uss inc., New York). 
"Hepatitis delta (Sj cDNA clones: Undetectable hybridization to nuclssc acids fro- 
infectious Non-A.' Non~B hepatitis material and hepatitis B DNA", A.J. w&ner, K.-£ 
Wang. Q.-L. Choo. J.L Gerin, D.W. Bradley, and M. Houahton (1967? J. of Mec'sc. 
Viroiogy 21: 239-247. 

"A single antigenomic open reading frame of the hepatitis delta virus encodes it- 
eoitope(s) of both hepatitis delta antigen polypeptides p24 6 and p2? 8 \ A.J. Weiner, C 
L Choo, K-S. Wane, S. Govindarajaa A.G. Redeker, j,L Gerin, and M. Houahton. 
of Virology (1 988) p" 594-599 , 

"Towards a vaccine for the prevention of hepatitis delta virus superinfection in HE 
carriers", A. Ponzetto, M. Eokart, N, D'Urso, k Negro, M. Siivestro. P Bonino. Ki 
Wang, D. Chien. Q.-L. Choo. and M. Houahton, Proa. Cm, Biol. Res. (1993; 382:20: 
210."" 

"The effects of using recombinant vaccinia viruses expressing either large or smr. 
HDAg to protect woodchuck hepadnavirus carriers from HDV superinfection", MS 
Eckart, C. Dong, M Houahton, N. D'Urso, and A. Ponzetto, Proa. Clin. Biol. Re. 
(1993)382:201-205. 
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Non-A, .non-B .. hepatitts/Hepatitts C virus 

25. 'Isolation of a cDNA clone derived from a blood-borne non-A. non-B viral heoam 
qenome", Q-L Choo. G. Kuo. A.J. Weiner. L.R. Overby, D.W. Bradley, and K 
Houghton, Science (1983) 244:, pp. 35S-362. 

26. "An Assay for Circulating Antibodies to a Major Eiioiogic Virus of Human Non-A, Non- : 
Hepatitis." G. Kuo, Q-L Choo, H.J. Alter, G.I. Gitnick. A.G. Redeker. R.H. Puree!;, " 
Miyamura, J.L Dienstag, M.J. Alter, C.E. Stevens. G£. Tegtmeier, F. Bonino. K' 
Colombo, W.-S. Lee, C Kuo, K. Berger, J.R Shuster, LR. Overby, D.W. Bradley. K 
Houghton Science (1989) 244:382-364. 

27. "Hepatitis C virus antibodies among risk groups in Spain", Jl Esteban. L. Viladomiu, / 
Bonzalez, M. Roget, J. Genesca, J. Guardia, R Esteban, J.C. Lopez-Taiavera, J.N 
Hernandez. V. Varqas, M. Buti. G. Kuo, Q.-L. Choo and Michael Houqhton, Lanes 
(1 989} p. 294-295. " "~ 

28. "Anti-Hepatitis C antibodies and non-A, non-B post-transfusion hepatitis in th 
Netherlands", C.L Van Der PoeS, H.W. Ressink, P.N. Leiie. A. Leentvaar-Kuypers. <K 
Choc, G. Kuo, M, Houghton, (1 983} The Lancet, 2:2S?~298. 

29. "Hepatitis C vims HCV: A causative aaent of avotooenic cirrhosis CC amon 
Cubans", T. Parker, M. de Medina. L Jeffers. R. Reddy, D. Bradley, E. Schiff, {v 
Houghton, Q.-L Choo and 6. Kuo, Hepatotogy (1989) 10:685. 

30. "Ants-hepatitis C virus in non-A non-B patients responding and non-responding t 
alpha 2A interferon", G. Saraeco. M. Houghton, G. Kuo, Q.-L. Choo, F. Rosina, \ 
Lattore. M.R. i orrani Cerenzia, L Chiandussi, F. Bonino and M. Rlzzetto, J Hepatc 
{1 969} 9:21 9. 

31 . "Non-A, non-B hepatitis and antibody to hepatitis C virus." J.W. Moslay, R.D.Aact 
F.B. Hoiiinger, C.E Stevens, L.H. Barbosa, G.J. Memo, P.V. Holland, W.H. Bancrof 
H.J. Zimmerman, G. Kuo, Q.-L. Choo, M. Houghton JAMA 263, 1: 77-78 

32. "Prevalence of antibodies to hepatitis C virus in Italian patients with hepaioceliuU 
carcinoma", M. Colombo, Q.-L Choo, E. Del Ninno, N. Dioguardi, G. Kjo, M.F., Donate 
M.A., Tommasini and M. Houghton. The Lancet. (1989) p"i 006- 1008. 

33. "Detection of antibody to hepatitis C virus in prospectively followed transfusion recip 
ents with acute and chronic non-A, non-B hepatitis*, H.J, Alter, R.H, Puree!!, J.W. Shir 
J.C. Meipolder, M. Houqhton, Q.-L. Choo and G. Kuo, New Enaland Journal t 
Medicine (1 989} 321 : 1 494- 1 500. 

34 . "A cDNA fragment of hepatitis C virus isolated from an implicated donor of post-trans 
fusion non-A, non-B hepatitis in Japan. K. Takeuchi, S. Boonmar. T. Katayama, G.l 
Choo, G. Kuo, A.J. Weiner. D.W. Bradlev. M. Houqhton, I. Saito, T.- Miyamura Nuc 
Acids Res. (1989} 17, 24:10367-10372. ' 

35. "Hepatitis C virus complementary DNA clones isolated from a single healthy carrie 
who was shown to be an implicated donor of post-transfusion non-A non-B hepatitis' 
T. Miyamura, I. Saito, Y, Kubo, K. Takeuchi, S. Boonmar, T. Katayama, G, Kuo, Q.-i 
Choo and M. Houghton, In: Proceedings of the International Meetinq on Non-A,' Nor 
8 Hepatitis, Tokyo. 1989. Shikata, T.. PurcelS, R.H.. Uchida, T. eds" Elsevier Scienc 
Publishers, Amsterdam. 

36. "Autoimmune hepatitis is not associated with antibodies to hepatitis C virus (HCV)" 
J.G. McHutchison, G. Kuc, M, Houghton, Q.-L Choo, A.G. Redeker, Hepatoloc 
(1989)10:701. 

37. "Intrafamiliai transmission of hepatitis C virus". H. Kamitsukasa, H. Harada. M. Yakun 
A. Fukuda, A. Ohbayashi, !. Saito, T. Miyamura. Q.-L Choo, M, Houghton and G. Kuc 
Lancet £1989) 2: 9B7, 



5 



Board Assigned Page #2468 



38. "Hsofj prevalence of antibody to hepatitis C virus in patients with primary liver cs': 
noma"', M. Colombo, G. Kuo, O.-L Choo, M. Hougntcn, M.F. Donate, M.A.' Tommasr 
S. Bargiggia, A. Piva, E. Del Ntnno and N. Dioguardi, Hepatoiogy (19S9) 1 0:700. 

39. "H.an prevalence of antibody to hepatitis C virus in patients with hepatoceiiuJa- ca*: 
noma HCC", M. Colombo, G. Kuo, Q.-L Choo. M. Houghton, M.A, Tommasini. K*.c 
Rumi. M.L Dioguardi, M.F. Donato, and £. Del Ninno, J. Hepatol. (1939) 9:20. 

40. "The role of hepatitis C virus HCV in chronic liver disease", W.N. Kaikov, H. Cody. A.-' 
Evans. G. Kuo, Q.-L Choo, M. Houghton and J.L. Dienstao. Hepatoiogy (198; 
10:644. 

41 "Elevated serum alanine aminotransferase ALT in blood donors; !hs contribution ; 
hepatitis C vsrus HCV", W.N. Kaikov, LS. Friedman, H. Cody, A. A. Evans, G. Kuo. C-. 
Choo, M. Houghton, CE. Muggins, and J.L. Dienstag, Hepatoiogy (1989) 10:581. 

42. "Circulabna antibodies to hepatitis C virus HCV: A study of 160 cases of acute an 
chronic NAN 3 heoatiils", -J;G. McHutchjson, 6. Kuo, M. Houghton, Q.-L. Choo an 
A.G. fiedeker. Hepatoiogy (1989) 10:645. 

43. "Hepatitis C HCV associated idiopathic chronic hepatitis and cryptogenic cirrhosis". , 
Jefters. M, de Medina, F. Hasan, R. Reddy, I . Parker, M. Siiva. L. Mendes. E Schiff r. 
Houqhton, Q.-L. Choo and G. Kuo, Hepatoiogy {1939} 10:644. 

44. "Hepatitis C HCV associated hepatocellular carcinoma", F. Hasan, L Jefiers, M, c 
Medsna, R. Reddv. T. Parker, E. Schiff, M. Houghton, Q.-L. Choo, and G. Ku; 
Hepatoiogy 0989} 10:608. 

45. "Seroepidsmiology of hepatitis C virus HCV in selected population**, A.A. Evans, r 
Godv. G. Kuo. Q.-L. Choo, M. Houahton, W.N. Katkov and J.L. Dienstao, Heoatoloc 
{1989} 10:644. 

46. "Blood-borne non-A, non-B hepatitis P7-NANB immunohistochemicai identification r 
disease and hepatitis C virus-associated antigens", K. Krawczynsk-, G, Kuo. ; 
Diblscegiie, M, Houghton and D.W. Bradley. Hepatoiogy (1983) 10:680. 

4?. "Detection of antibody to hepatitis C virus in patients with various chronic !iv« 
diseases', A.M. De Blscsqiie, H. After , G. Kuo, M. Houqhton and J.H. Hoofnaqie 
Hepatoiogy (1989) 10:581 T 

48. "Distinction between chronic and self-iim'ted forms of hepatitis C virus infection", A.K 
Prince, B. Brotman, T. Hulma. P. Krsuiedat, M. Houghton, G. Kuo, Q.-L. Kuo, Ir 
International Meeting on Non-A, Non-B Hepatitis, Tokyo, Japan, 1989. Shikata, T 
Purees, R.H., Uehida, T. eds. Elsevier Sconce Publishers, Amsterdam, pp. 7-16. 

49. "Discovery of hepatitis C virus and assay of non-A, non-B hepatitis virus*. lv 
Houghton, Jikken igaku (1 990} 8:203-206. 

50. "Detection 'of hepatitis C viral sequences in non-A, non-B hepatitis", A.J. VVeiner, G 
Kuo, D.W, Bradley, F, Bonino, G, Saracco. C. tee, J. Rosenblatt, Q.-L. Choo and lv 
Houghton, The Lancet (1 990) 335: 1 -3. 

51. "Hepatitis C virus: The major causative agent of viral non-A, non-B hepatitis", Q.K 
Choo, A.J. Waner, LR. Overby, G. Kuo and M, Houqhton, British Medical Bullets 
(1990) 46-423-441 . 

52. "Detection of antibody against antigen expressed by moiecuiariy cloned hepatitis <: 
virus cDNA: Application to diagnosis and blood screening for posttransfusion hepst 
us", T. Mivamura, I. Saito, T, Katavama, S. Kikuefti. A. Tateda. M. Houghton, O.-L 
Choo and G. Kuo, Proc. Natl. Acad. Set. USA (1.990) 87:983-987 

53. "Hepatitis C virus antibodies in southern African blacks with hepatocellular carcinoma 
M.C. Kew, M. Houghton, O.-L Choo and G. Kuo, The Lancet (1990) 335: 873-874. 
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54. "Hepatitis C virus infection in an area hyperendemsc for hepatitis S and chronic isvr 
disease: The Taiwan experience", D -S Chlen, Q.C. Kuo, J.-L Sung, M.-Y. l&, J.-C 
Sheu, P.- J. Chen, P.-M. Yang, H.-M. Hsu. M.-H. Chanq, C-J. Cnen,\.-C Hann, C.«. 
Choc, T.-H. Wang and M. Houghton. J. infect. Dis. (1990) 162:817-822. 

55. "Hepatitis C antibody and chronic liver disease in haemophilia", M. Makris. F.: 
Preston, D.R. Trioer, J.C.E. Underwood, Q.-L Choo, G. Kuo and M. Houghton. Lance 
(1990) 335:1117-1119. 

56. "Soidemioiogv of hepatitis C virus. A preliminary study in volunteer piood donors", C.l 
Stevens, P.E.' Tavior, J. Rndyek, Q,-L Choo. D.W. Bradley, G. Kuo and M. Hougroor 
JAMA (1990) 283:49-53. 
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Opposition to European Patent Ho. 0 041 313 of Siogen, fne. 
Sobering Aktiengeseflschaft 
Appeal File Mo. T0207/94-334 



AFFIDAVIT OF DR. RtK QERYHCK 



1, RIK DERYNCK, declare that; 

1. t am a citizen of Belgium, and reside si 2 Dark Dr., Apt. 320, San Mateo, 
CA 94401. 

2. f am a Professor in the Department of Growth and Development, the Depart* 
mem of Anatomy, and the Programs of Cell Biology and Developments! Biology, 
at the University of California, San Francisco, California, U.S.A. 

My scientific expertise in trie field of Molecular Biology is established by my 
curriculum vitas, which is attached. 

3. In the years 1978-1980, several research groups were engaged m an 
intense, competitive effort to ?!one and express the gene for human fibroblast 
interferon*^ (IFN-$ . J was a « - -ooer of one such croup, centered at the Laboratory 
of Molecular Biology, State University of Ghent, in Ghent, Belgium, in the labora- 
tory of Dr. Waiter Fiers. This research was sponsored in part by Siogen N.V., now 
Siogen, Ine, My task, was to clone the SPN-# cDNA, and then to insert it in an 
expression vector to express \Fhi~S in £. coii. 

4. After the announcement by Taniguchi in Sara February 1 980 that he had iso- 
lated the full site coding sequence of (FN-/?, we continued and even increased our 
efforts to express recombinant ifN-^. 

5. The primary goal of this project in our laboratory in expressing the IFN-/? 
cDMA was not to maximize the yield or to achieve commercially or pbarmaeeuti* 
caity useful levels of \FN~fl in a pure state, Thsse were issues to be later solved by 
Siogen, or to be the subject of a future project in cur laboratory, Rather, our goal 
was to achieve a finite level of expression of IFH*0, however low, in order to prove 
the feasibility of the commercial production of the recombinant protein, as well as 
to be the first group to publish on the recombinant synthesis of IFN»#. We pursued 
this goal with the methodology svailabie to us at that time, and no new Technology 
was required to achieve the expression of which we accomplished about 
two months after obtaining possession of the ful! length cDKSA encoding it. 
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Stiss&ary of facts and submissions 

I. European patent No- 0 041 313 {application 

No . 81 301 414,9} relating to "DNA sequences, 
recombinant DMA molecules .and processes for producing 
human fibroblast interferon* and claiming priority from 
GB 8011306 of 3 April 19 80 and GB 8013701 of 6 June 
1980 was granted for eleven contracting states with 
13 claims (15 claims" for AT}. 

Claims 1, 17 and 18 for ail contracting states other 
than AT read; 

* 1 . A recombinant DMA molecule capable of inducing the 
expression in a unicellular host of a polypeptide 
displaying the immunological or biological activity of 
human beta- interferon , said molecule comprising a DMA 
sequence selected from: 

(a) the DNA inserts of G-pPLa-H?XP-6"7~12 i Hindi- 
S&uShX) , C-pPIia-HFIF-67-12 £19 { Hindi- Sau3hXi , 
and G-pPLc-HFIF-67-8 (Hindi -S&U3AX) carried by 
the microorganisms identified by accession numbers 
DSM 1851-1954, respectively, 

{b} DMA -sequences which hybridise to any of the 
foregoing DMA inserts, and 

ic) DNA sequences which are degenerate as a result 
of the genetic code to the D53A inserts and 
sequences defined in {a} and (fa) and which code on 
expression for a polypeptide having the same amino 
acid sequence, 

said DMA sequence being operative ly linked to an 
expression control sequence in said recombinant DHA 
molecule , " 
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,! i7,' A cos5>osition for treating human viruses, for 
treating human cancers or tumors, or for iramuiio- 
modulation which comprises as a sole I FN- beta a 
polypeptide produced according to any one of claims 12 
to 16," 

"18. The use as a sole IFN-beta of a polypeptide 
produced according to any one of the claims 12 to 16, 
for the n\anu::aci:ura -of a composition for treating human 
viruses, for treating human cancers or tumors, or for 
irrimunomodulacion . " 

Claims 2 to ? specified further smh-odimen ts of the 
recombinant DNA molecule of claim 1. Claims 8 to 10 
were directed to unicellular hosts transformed with the 
claimed recombinant DNA molecules. Claim 11 was 
directed to a method for making these unicellular 
hosts. Claims 12 to 16 were addressed to methods for 
producing the polypeptide encoded by the recombinant 
DMA mo .1 ecu Is according to anyone of claims 1 to 7 . 

The corresponding claims were granted for AT. 

IX, A notice of opposition was" filed against the European 
patent. Revocation of the patent was requested on the 
grounds of Article 100(a) EPC [lack of novelty and 
inventive step) and Article 100(b) EPC (insufficiency 
of disclosure) . 

Ill, In the course of the procedure, one hundred and forty- 
three documents were filed. Of these, the following 
were in particular relied upon by the parties and are 
referred to in the present decision: 

(1) : EP-8-0 028 033, 

(2) r Taniguchi et al , , Gene 10, pages 11 to 

15, 1930, 

{3} ; Nagata et al, Nature 284, pages 316 to 
320, 1980, 
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( ? } : Tanig-uchi et al., Proc . Japan. Acad, 

Se.r.3, pages 464 to 469, 1973, 
{$) c Itakura et al., Science 138, pages 1056 

to 1063, 1977, 
(10) ; Villa-Komarof f et al , , Proc . Natl. Acad. 

Sci .USA 75., pages 3727 to 3731, 378, 
{12} ; Martial et al , , Science 205, pages 602 to 

606, 1379, 

{14} : Taniguchi et al. , Proc. Natl, Acad, Sci. 
USA 77, pages 5230 to 5233, 1980, 

(16) ; Houghton, M. , Nature 285, page 536, 1980, 

(17) : stiifcer and Bujard, Proc. Natl, Acad. Sci. 

USA 78, pages 167 to 171, 1981.. 
{19 5 : Table; Eucaryotic genes cloned arid 

expressed prior to June 6, 1980, received 

on 2 Noveinber 1993, 
{21} : Goeddei et- al., Nucl . Acids Res, 8, 

pages 4057 to 4074, 1.380, 
(22) ; Goedtdel- et al.. Nature 281, pages 344 to 

548, 197 9, 

{23; t Roberts et al . , Proc. Natl. Acad. Sci. 
USA 76, pages 5 596 to 5600, 197 9, 

{29} : Taniguehi and Weissmann, J. Mol. Biol. 
118, pages, 533 to 565, 1378, 

(34) ; Mereereau-Puijaion et al., Nature 275, 
pages 505 to 510, 1978, 

(.41} - Holmgren, A., The Journal of Bio- 
chemistry 254, No. 18, pages 3113 to 9119, 
1979, 

(S3) : Guarente et al. , Cell 20, pages 543 to 
553, 1980 

(62) x Derynck et al., Haturs 287, pages 193 to 
197, 1980, 

{63} : Have 11 at al . .. Proc. Natl. Acad,. Sci. 

USA, 72, pages 2185 to 2187, 1975, 
{66} : Yileek et al,, Ann. N. Y, Acad. Sci. 284, 

pages 703 to 710, 1977, 
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{77} : "Weissenbach et ai . , E % ur . J , Bicchem. 3« , 

pages 1 to 8, 1979, 
(81} : Sulkowski at ai. . Ann. N . Y . Acad. 3c i . 

350, pages 339 to 346, 1980, 
(82) : Jankowski at al» , Biochemistry 15, pages 

5182 to 5187, 1976, 
{89} : EF-B-0 034 306 

ilOi} : Shepard et al . , Nature 294, pages 553 to 
565, ■ 1981, 

{122} : Patentee's experimental report received 

on 10 March 1997, 
(132) : Declaration of Dr. M. A. Innis of 5 March 

1997. 

IV. The opposition division issued a decision whereby the 
opposition was rejected under Article 102 {2} EPC and 
the patent was maintained as granted, 

V. The opposition division considered that sufficient 
information was given in the patent specification on 
how to test the interferon {IFN> biological and 
immunological activities and on how to isolate and 
identify the variants of claims 1(b) and (c) for the 
requirements of Article 83-" EPC to be fulfilled. 

Priority (Articles 87 to 89 EPC) was seen to be valid 
from £ June 1980 for claim 1 and its dependent claims, 
and from 1 April 1981 for claims 2 and 3 and their 
dependent claims. 

Novelty (Article 54 EPC } was acknowledged over 
document (1) or, (2) because these documents did not 
provide convincing evidence that the piasmid they 
disclosed could have expressed XFN-beta from any of the 
pBR322 promoters. The experimental data submitted by 
the opponent did not credibly show that the anti-viral 
activity seen in hosts containing said piasmid was due 
to the expression of the human IFN-foeta gene. 
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With regard to inventive step, the closest prior art 
was identified as document {2} and the technical 
problem to be solved was defined as the recombinant 
production of a polypeptide displaying the 
iassuno logical or biological activity of human I FN- beta. 

The opposition division found that human JPN~beta could 
not have been expressed in a straightforward manner by 
the than existing methods of expression- Furthermore, 
in view of the physical and chemical differences 
between IFN~beta and the mammalian proteins which had 
already bean produced in recombinant form, successful 
expression could not have been predicted. Inventive 
step was, thus, acknowledged,. 

VI. The appellant (opponent) lodged an appeal against the 
decision of the opposition division, at the same time 
paying the appeal fee. The statement of grounds of 
appeal was submitted. ■ 

VII. The respondent {patentee } filed a response to the 
grounds of appeal, followed toy further submissions by 
both parties . 

VIII. The board issued a communication pursuant- to 
Article 11(2? of the Rules of Procedure of the Boards 
of Appeal, setting out the board's provisional 
position. 

IX. The board's communication was followed by further 
submissions from both parties. The respondent filed one 
new main request which differed from the granted set of 
claims in that claims 2, 3, 7 and 10 were deleted and 
the other claims renumbered accordingly. Claims 1, 13 
and 14 thus remained the same as granted claims 1, 17 
and 18 respectively (see point I supra) . 
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X. Oral proceedings were held on 8 and 9 April 1997, Two 

new auxiliary requests were submitted. New auxiliary 
request I was withdrawn at a later stage in the oral 
proceedings. New auxiliary request II differed from the 
main request in that the feature "displaying the 
immune logical or biological activity of human beta- 
inter feron" was replaced by the feature "displaying the 
biological activity of human beta- interferon" in all of 
the claims containing it. In particular, claim 1 read; 

"1, A recombinant DHA molecule capable of inducing the 
expression in a unicellular host of a polypeptide 
displaying the biological activity of human beta- 
inter feron, said molecule comprising a Dli'A sequence 
selected from- 

(a) the M inserts of G~pFLa-HFIF-67-12 iHincII- 
Saujhl) , G~p?La~KFXF~67-X2 19 (BincXl.-Sau3&T) , 
and G-pPLc=HFXF~S7~8 (HincII-SauJAI ) carried by 
the microorgani sirs identified by accession numbers 
DSM 1851-1954, respectively, 

ih) DNA sequences which hybridize to any of the 

foregoing DNA inserts, and 

y 

ic) DNA sequences which are degenerate as a result 
of the genetic code to the DNA inserts and 
•sequences defined in <>5 and lb) and which code on 
expression for a polypeptide having the same amino 
acid sequence, 

said DNA sequence being operatively linked to an 
expression control sequence in, said recoiabinant DMA 
molecule . " 
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XI. The submissions in writing and during oral proceedings 
by the appellant were essentially as follows: 

Priority* 

For a priority application to establish valid priority 
rights., it was necessary that it be enabling and 
disclosed ail of the essential features of the claimed 
subject-matter. According to the case law of the EPO 
(T 403/91, OJ EPO 1994, 653 , T 435/91, OJ EPO 1.995,188} 
enablement could only be acknowledged if the envisaged 
result could be achieved without undue burden within 
the whole ambit of the claim. 

The second priority document, formally disclosed the 
three specific plasmids of claim 1(a) as well as the 
variants of claim 1(b) and {c> , but it was not 
enabling. One of the specific plasraids of claim 1 !a} 
was later shown not to produce a polypeptide with beta- 
1FN biological activity I document (625), whereas the 
other two directed the synthesis of fusion proteins 
which were bound to have properties different from 
those of mature beta-IFN. The step of proteolytic 
cleavage which would be necessary to make them into 
mature recombinant interferon was not mentioned. 
Furthermore, docuiaent {16} indicated that mature 
recorrlxinant -bata-IFN did not have the same molecular 
weight as natural mature beta-IFN. Finally, the 
appellant had submitted an affidavit {document {132)} 
which, in ■the appellant's view, provided proof that 
none of the plasmids had the required properties . 

Isolating the DMA variants of claim l{b} and (c) and 
testing whether they expressed muteins with beta~IFN 
immunological" or biological properties amounted to an 
undue burden of experimentation. There could be no 
certainty that any of the muteins would be active as no 



2761.33 



Board Assigned Page #2487 



8 



T 0207/94 



natural active mutein of beta-IFN was known. 
Document {101) disclosed a mutein without beta-IFN 
activity. 

The second priority application did not disclose the 
production of beta-IFN in such an amount and of such a 
quality that it could be made into the pharmaceutical 
preparation of claims 13 and 14 (granted claims 17 and 
18) . 

Because of lack of enablement, the second priority 
application could not, serve to establish valid priority 
rights . 

Sufficiency of disclosure 

The subject-matter of claims 1, 13 and 14 of all 
requests was no more substantiated in the specification 
of the patex^t in suit- than in the second priority 
document. The requirements of Article 83 EPC were not 
■ fulfilled. 

Novelty 

Document (1) or (2) disclosed the plasmid TpIF3 19-13 in 
which the beta-IFN cDNA had been 'inserted into the 
EcoRX. site of pBR322 . At this position, the cDNA could 
be transcribed from the pBR322 P4 promoter. 
Experimental evidence had been provided by the 
appellant of antiviral activity in a lysate of E. coli 
ceils containing said plasmid. 

The same process which led to the isolation of TpIF319~ 
13 would equally result in the cDNA being inserted in 
the opposite orientation in the EcoRI site. In this 
case, it, could be transcribed from the pBR322 PI 
promoter. Furthermore, it was stated in document (1), 
page 11, lines 10 to 15, that the transformation of 
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beta-IFN cDMA to other expression plasraids would enable 
a host such as E.coli to produce beta~IFN, Document (1) 
or {2) was, thus, detrimental to the novelty of claim 1 
under Article 54(2) EPC. 

Document (89) was also detrimental to novelty under 
Article 54 (3 } EPC. Tills latter document disclosed a 
process for the isolation of beta-XFK with two 
alternative screening-" methods for the recombinant 
clones. This process would necessarily and inevitably 
enable the isolation of the clone expressing the beta- 
1 Fli cDNA , as an analogous process had previously 
permitted the recovery of 184 alpha ~XFN cDMA 
recombinant clones out of" 5 000 trans f onaants 
{document (3) 5 - 

The subject-matter of claims 13 and 14 also lacked 
novelty over documents {66 5 and (7?) which disclosed 
pure natural beta-XFN*. as the claimed pharmaceutical 
preparations containing recombinant beta-XFN could not 
be distinguished from those containing pure natural 
beta- "FN. 

Invent I've step: 

The closest prior art was document {2} which disclosed 
the cloning. -and nucleotide sequence of beta-IFN cDNA, 
The problem to be solved could be defined as expressing 
beta~IFM in detectable amounts from this DMA sequence. 
The solution, which consisted in making a construct 
where the beta-XFN cDMA was linked to a promoter known 
to be active in the chosen host, cells, resulted in very 
low amounts of beta-IFN being made. 

Document {22} or (23) disclosed expression systems 
which were suitable for the expression of beta-XFN as 
shown in post-published document (21) or (14) . 
Document {3} described the cloning and expression of 
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alpha- I FN cDNA. For a person skilled in the art, it 
would have been obvious to try combining the teachings 
of document (2) with those of any of these documents to 
solve the above-stated problem. 

A reasonable expectation of success did exist since it 
was already known that foeta-XFH mRNA was stable in 
heterologous host cells, that full glycosilafcion was 
not necessary for the protein to be active and that the 
protein properly folded after denaturation and 
r ena t ur a t i on , 

The properties of beta-IFM were not, so different from 
those of 'many eucaryotic proteins which had already 
been expressed in recombinant forts {document (19) } that 
difficulties may have been foreseen. Befca-IFN resembled 
alpha- IFiJ in terms of its hydrophobic ity and of the 
nurofc'sr of Cys residues it contained. The presence of 
the rara He codon AUA in its coding sequence was not 
important since other mammalian proteins with the same 
codon in their coding sequence had already been 
expressed in recombinant forxn {document {2253 . There 
was no conceivable reason why the proximity of two AUG 
cations at the 5* end of Che gene would interfere with 
expression, 

XII, The respondent's answer was essentially as follows : 
Priority; sufficiency of disclosures 

No essential features were lacking in the second 
priority application to make the invention work, and 
the invention could be carried out from the 
instructions given therein without undue burden over 
the whole ambit of the claim. 

All of the piasroids disclosed in the second priority 
application had beta~IFH biological activity as could 
be seen from pages 71 and 72 of the application. 
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Document [62 3 did not report that one of the claimed 
plasn-.ids had no biological activity but rather that 
variable results were obtained. The experimental 
conditions used by the appellant to test whether the 
plasmids directed the synthesis of polypeptides with 
the properties of beta-IFN were too far away from the 
conditions used in the patent in suit to prove that the 
activities ot these polypeptides could not repeatedly 
be obtained. It was s^ear from the fact that the 
recontbinantly produced beta-IFN was active that 
proteolytic cleavage spontaneously occurred. Thus, this 
step did not need to be specifically mentioned. It was 
not relevant to enablement that different values of 
molecular weight had previously been obtained, as the 
molecular weight depended on which form of beta-IFN had 
been tested. 

The second priority application (page 80) provided 
useful information on' how to modify the already known. 
beta-IFN DMA sequence, and testing for befca-IFN 
activity only required a very sisiple assay. Thus, the 
subject-niatter of claiio lib] and (c) could easily he 
obtained. It was EPO practice to grant claims to 
hybridising DMA sequences,- to a known DMA sequence . 

Claims 13 and 14 of all requests also enjoyed priority 
rights from the second priority application because 
said application contained clear evidence that foeta-TFH 
had been synthesised frooi the disclosed piasitiids and s 
starting from this result, it was possible to formulate 
a pharmaceutical ly suitable preparation. 

For all of these reasons, the second priority 
application enabled the invention. This conclusion also 
applied to the specification of the patent in suit 
which comprised the same information as the second 
priority application. 
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At their publication date, neither document (1} nor 
document (2) disclosed the fine molecular structure of 
the piasmid alleged to destroy novelty {TpIF319-13 ) , 
even implicitly, since the PI and P4 promoters had not 
yet been identified. In TpIF319-13, the beta IFH-cDNA 
was in the -wrong orientation to be transcribed from PI , 
Furthermore, the tsiRHAs transcripts initiated from P4 
would never reach the EcoRI site as thay stopped some 
200 nucleotides after P4 or in the bla gene. It was 
thus not possible that the plasmids would express beta- 
IFitf, ie fall under the scope of the claim. The 
respondent had carried out activity tests on TpIF319-13 
which bad been negative {document (122)}. 

Arguing that document (1).. page 11, lines 10 to 15, was 
novelty destroying to the subject -matter of claim 1 
amounted to combining* said document with any other 
document disclosing expression plasmids. Such a 
combination was clearly unallowable mosaic work in the 
context of assessing novelty. 

The skilled person carrying out the process disclosed 
in document {89} would not necessarily obtain plasmids 
falling within the claim, because as many as 800 000 
clones would have to be screened to have a 93% chance 
of obtaining one positive clone, which was an 
impossible experiment to carry out. The process 
according to document {3} which led to 184 positive 
clones out of 5 000 included one very important step 
which was missing in the process according to 
document {89} . 

Neither document {??) nor document (66) disclosed 
natural beta-IF&s in pure form. They could not destroy 
the novelty of the subject-matter of claims 13 and 14. 
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Inventive step: 



Document (2) was the closest prior art. The technical 
problem to be solved was the recombinant production of 
a polypeptide displaying the ixnmunoiogical or 
biological activity of beta~IFN. 

The argument that any of the combinations of 
document (2) (foeta-lFft cDNA sequence) with 
document {22} or {23) {available expression systems) 
rendered the invention obvious because each of these 
combinations had successfully been used after the 
priority data to express bet a- I FN could not be accepted 
because, in fact, none of the vectors of document (22} 
or {23 5 was ever used in constructs leading to beta- I FN 
expression. The authors of documents {22 ) and (23) chose 
dif f erent expression systems when they came to express 
recombinant beta~XFN {documents (21) and {14} } . 

In the same manner, the combination of document {2} 
with document (3} which disclosed the expression of 
alpha- interferon did not negate inventive step because 
of the many differences in the structure and properties 
of the alpha- and beta-IENs . 

There was no reasonable expectation of success that 
active foeta-IFN could be retrieved from the recombinant 
hosts because of the properties of beta-IFN. Beta-IFN 
had a higher apparent hydrophobic ity than alpha- I FN 
{ document {81} ) , which would hai^e caused doubts as to 
whether it would stick to cell membranes, thereby 
possibly causing host cell death ox- preventing its 
de testability. It contained three cystein residues and, 
thus, concerns would have existed that the wrong 
disulfide bridges would be formed (intra- or 
extramolacularly} in the reducing conditions found in 
the cytoplasm and in the absence of any glyeosylation. 
The coding sequence of beta-IFN contained an unusual 
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codon for lie, the effect of which on translation could 
not h&ve. been foreseen. The proximity of two &TGs at 
the 5 ' end of the coding sequence may also have 
disturbed translation. 

For all of these reasons, inventive step must be 
acknowledged . 

XIII. The appellant requested that the decision under appeal 
be set aside and that European patent No. 0 041 313 be 
revoked . 

XIV. The respondent (patentee) requested that the decision 
under appeal be set aside and the patent be maintained 
on the basis of the following requests: 

(a) main request: claims 1 to 14 filed on 10 March 
1937 

(fa) auxiliary request: claims 1 to 14 for all 

designated contracting states, except AT, claims 1 
to 11 for AT, submitted during oral proceedings as 
second auxiliary re que.?.;;: . 



Reasons for the decision 

1. The appeal is admissible. 

Main request 

2 . The main request differs from the granted set of claims 

in that claims 2 , 3, 7 and 10 have been deleted. In 
claim l t the deposited micro-organisms are defined by 
accession numbers 1S5 1-1854 as in the originally filed 
application, page 94 „ None of these alterations amounts 
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to added subject-matter nor to an extension of the 
protection conferred. The requirements of 
Article 123 (2) and ;3) EPC are fulfilled. 

3. The amendments to claim 1 do not render the claim 
unclear (Article 84 EPC) . 

Priority; Articles 87 to 8$ EPC 

4. There was agreement amongst the parties that the first 
priority application does not disclose the subject- 
matter of claims 1, 13 and 14. It remains to be decided 
whether the second priority date is valid. 

5. The ■question at issue is whether the requirements of 
Article 87 EPC that the same invention is claimed in 
the priority application and the European patent 
application are fulfilled in the sense that the 
priority application discloses the invention in an 
enabling manner {See T 296/93, OJ EPO 1395, 627). 

6» The second priority application (pages 55 to 60! 

discloses how to construct the three specific plasmids 
of claim 1(a) , which are ..also identified by their 
deposit numbers {page -SI) . The examples show that they 
produce polypeptides with be t a - 1 FN immunological or 
biological activity. Document {62 5 (to be taken as an 
expert document, page 195) confirms these results, 
although one of the plasmids synfchesises only trace 
araounts of the protein. 

7. The appellant also provided an affidavit where the 

three plasmids were tested for their properties 
{ document (132)). Two of them were f ound to synthesis© 
polypeptides with the ismunoiogical properties of beta- 
1FJJ. One of them produced a polypeptide with beta-TFN 
biological activity but to a small extent. The plasitiid 
characterised in document {62} as a poor producer did 
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not express beta-IFN. The board notices that the 
methods used in document (132) (steps B and C} to 
extract and test the bet a- I FN polypeptides are- 
different in quite a number of respects from the 
methods described in the second priority application- 
It is thus not possible to infer from the half-way 
negative results of document £132 J that the second 
priority application does not disclose the subject- 
matter of claim I {aK in an enabling manner. 

8. It has also been argued that, starting from the 

teachings of the second priority application, isolating 
and testing the DMA variants of claim Kb) and (c) 
would amount to an undue burden of experimentation. The 
board however remarks that the sequence of beta-IFN 
cDMA was known from document (2) . Chemical DNA 
synthesis or site-directed mutagenesis was available 
from the art (document {9} or (29)3 . Immunological and 
biological assays of beta-XFid were routinely carried 
out {documents (?) and (S3) 5. Thus, in the board's 
judgment, while involving a non~negligeafoie amount of 
work, isolating the DNA variants of claim l£fo} and (c> 
would nonetheless have been quite feasible. 

.9. The concern voiced by the appellant that the person 

skilled in the art would hot have considered it 
possible to isolate active beta-IFN protein variants 
because no such natural variants had ever been obtained 
does not seem to the board to be quite to the point 
since claim 1(b) and (c) does not relate to protein 
variants of befca~IFN but to DNA variants of beta~XFN 
cDJJA . Any of the cDNA variants which differs from the 
cDNA of claim 1(a) by an alteration which does not 
induce a change in the protein sequence will 
necessarily lead to an active protein. 
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10, Claims 13 and 14 relate to pharmaceutical preparations 
containing recombinant beta-IFN. In case larger 
quantities of purer bet: a- 1 FN than were obtained in 
exainple C of the second priority application would be 
needed to make such preparations , the specification of 
this application provides on pages 77 to 80 information 
on how to produce pure interferon in large amounts. The 
board accepts that this information would permit said 
production. 

11, The board concludes that the subject-matter of the 
claims of the main request is enabled by the second 
priority application. Consequently, priority has to be 
acknowledged from S June 1980 . 

Sufficiency of disclosure, Article S3 EPC 

12, The specification of the patent in suit contains the 
same information as the second priority application 
with respect Co the subject-matter of the claims of the 
main request: . It is enabling for the same reasons as 
given under points 4 to 10 supra for said priority 
application . 

Itovelty, Article 54 EPC 

13, Both documents (1} and {2} disclose a piasnxid TpIF3 19- 
13 which carries the beta-IFN eDNA in the EcoRI site of 
pBR3 2 2 in such an orientation that it could 
theoretically be transcribed from the P4 promoter of 
pBR322 and which,, if so in practice, could be novelty- 
destroying for the subject-matter of claim 1, 

14, In the course of oral proceedings before the department 
of first instance, experiments were presented by the 
appellant to the effect that beta-IFN biological 
activity could be retrieved from host cells transformed 
with TpIF319-13 . The opposition division found that 
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these experiments did not conclusively show that the 
detected antiviral activity could be unambiguously 
attributed to beta-IFN. The board is also unable to 
attach significance to these data since, according to 
Figure I of these experiments, the protection of the 
mansnalian cells against the virus happens at dilutions 
of the 1"plF3iS-i3 bacterial extracts below 1;4 whereas, 
according to the third paragraph of the experimental 
results, mammalian eel! growth is jaost inhibited at 
these dilutions. 

15. Furthermore, document J 17 5 {as an expert opinion} 
discloses that transcripts initiated at P4 are mostly 
104 bp in length. A few saRNA molecules are of greater 
length but transcription stops into the bla gene before 
the EcoRI site . It thus doss not seem possible that the 
beta-IFN cDSJA would ever be transcribed from P4. 

16. The data presented by. the appellant do not provide 
convincing evidence that, contrary to what may 
theoretically foe expected from the molecular structure 
of the plasmid {document { 17 ) ) , said pissroid would 
direct the synthesis of beta-IFN. 

17 . It has further been argued that the general teaching in 
document (1) or {2} of the cloning of beta-IFN cBSTA in 
the EcoRI site of pBR322 was novelty-destroying to the 
subject-matter of claim 1 since some recombinant clones 
would necessarily be obtained with the beta-IFN cDHA in 
such an orientation that it would foe transcribed from 
the Fl promoter of pBR322. The board could agree that, 
on a statistical basis, one in two beta-IFN cDNA clones 
should carry the beta-IFN DNA insert in an orientation 
permitting its transcription from the Pi promoter. Yet 
evidence for the existence of such a clone is missing. 
Given the fact that document {1} {page II) advises that 
the beta-IFN cDNA should be transferred from pBR322 to 
an expression vector in order to synthesise beta-IFN, 

2J6X.D .../... 
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the board is not convinced that the general teaching in 
document {!) or (2) constitutes unambiguous evidence 
for a recombinant plasmid expressing bee a - 1 FN from the 
Pi promoter of pBR322 . 

Accordingly, and in line with the case law of the EPO 
(see T 612/92 of 28 February 1995} that the teachings 
of a document belonging to the prior art must be 
unambiguous before they can be taken into account for 
assessing novelty, the board considers that neither 
document (15 nor document (2) are novelty destroying to 
the subject -matter of claim 1. 



19. Document (89) was cited as novelty destroying under 

Article 54(3} EPC for the subject-matter of claim 1 . It 
discloses a method for the isolation and screening of 
recombinant plasmids express ing beta-IFN cDNA or parts 
thereof. Document (89) does not provide any evidence 
that this method has ever been carried out - The patent 
specification rather reads like a general recipe for 
the cloning of any cDWA. The screening of the potential 
recombinant cOUA clones requires that each of them be 
separately tested for biological activity. In the 
absence of any step of be.ta~lPJI raRNA enrichment before 
CDMA cloning as well as of any specific means for 
selecting full length cDNA molecules and for ruling out 
the antiviral activity of the bacterial extracts, it 
must be beyond feasibility. The board thus concludes 
that the method according to document {89) is not 
workable and that this document is not relevant to 
novelty . 

20, The novelty of claims 13 and 14 has also been 

challenged in view of document (66 5 or (77) which 
disclosed pure bsta-XPN. None of these papers is 
concerned with making pharmaceutical preparations of 
beta-IFN. Mor do they provide information on how to 
make sufficient amounts of the protein for such 
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preparations. The authors of document (66) (page 706) 
express their concern that the foeta-IFN they isolated 
was not entirely purs. Document {66} or (77) cannot be 
damaging to novelty. 

21. From all this, it follows that the novelty of the 
claims of the main request has to be acknowledged. 

Inventive stmp ■ " 

22. The closest prior art is document (2) which discloses 
the cloning of foeca-IFH cDMA as well as its sequence, 

23. Starting from this prior art, the objective technical 
problem to be solved is the recombinant production of a 
polypeptide displaying immunological or biological 
activity of human beta- I FN . 

24. considering chat the need for beta-IFH was clearly 
expressed in the prior art and that recombinant DK& 
technology was generally regarded as the means to 
produce a hitherto rare protein (document (7)}, the 
formulation of this problem is obvious . 

25. The solution provided in claim 1(a) is to construct 
recombinant plasmids where the beta-IFN cBNA is 
inserted downstream of a promoter in such a manner that 
it would be transcribed from this promoter and 
translated in an active form. 

26. In part C of the specification of the patent in suit, 
the three specific plasmids of claim I{a} are shown to 
direct the synthesis of polypeptides answering the 
terms of the claim, albeit in small quantities, but 
"recombinant production" is not synonymous with 
production at a high level . Thus., the board is 
satisfied that the above-stated problem has been 
solved. 
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At the priority date, the recombinant expression of 
genes from higher eucaryots had already been achieved. 
Recombinant expression vectors had been constructed for 
the production of proinsulin, human growth hormone and 
ovalbumin in a fused state from the and p sal 

' promoters, respectively {documents (10 5, {12} and {34} . 
In the same manner, the human growth hormone and SV40 t. 
antigen coding sequences had been linked to the p jRC 
promoter in such s way that both proteins could be 
produced in an unfused state (documents (22 3 and (23) ) . 
In the board's judgment, all of these achievements 
imply. that the insertion of the beta-IFN coding 
sequence downstream of a promoter so that it would toe 
transcribed from its promoter and subsequently 
translated in an active form must prima facie have been 
considered quite feasible. 

The opposition division came to the opposite conclusion 
on the grounds that two groups which achieved 
expression of beta- 1 FN cDJSA shortly after the 
respondent did not make use of the readily available 
vectors (documents {14} and {21} ) but of vector systems 
which had been published after the priority date of the 
patent {document (53) } or,- -which were not available to 
the public {document (21) ) . 

The vector systems developed in documents {53} and (21) 
were devised to ensure the in- frame translation of the 
foreign coding sequence in an unfused state. They 
lightened the task of the skilled person. In the 
board's judgment, the authors of documents (14) and 
(21} were totally justified in using these newer and 
more efficient tools to reach the goal they had set 
themselves. Yet, this does not mean that, at the 
priority date, the skilled person aware of the 
difficulties inherent in in- frame translation would 
necessarily have discarded the previously existing 
vectors. In fact, in document {12} (page €05, third 

,,,/,,. 
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column, second paragraph) these problems were already 
acknowledged, and the analogous solution was proposed 
with the expression system and in a more generic 
manner in document {53 5 with the p iES promoter system. 

Thus, the board concludes that the construction of the 
befca~IFN expression vector per se, using promoter 
systems known to work in the prior art should not 
require more than routine work from the average skilled 
parson. "The point which remains to be decided is 
therefore whether the skilled person would have 
reasonably expected the beta.-IFN cDitfA to be expressed 
in the recombinant host as an active protein, in the 
light of the known properties of the human beta-IFM 
(see section XII, chapter "inventive step", 
paragraph ■$. } . 

In this context, it has to be borne in mind that "the 
hope to succeed" - should not be misconstrued as "a 
reasonable expectation of success" (see T 296/93, OJ 
SPG 1995, 627). In the board's judgment, the former is 
the mere expression of a wish whereas the latter 
requires a. scientific evaluation of the facts at hand. 
In the case of gene expression, this evaluation 
necessitates that the properties of the "expression 
partners" (the gene to be expressed and its protein 
product on the one hand, and the recombinant host on 
the other) be compared. 

If any one of them has properties which coramon general 
knowledge at the priority date would have suggested 
might be unfavourable to their, relationship, it is 
justified to conclude that the person skilled in the 
art would have had no reasonable expectation of 
success . 
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33 . The situation often occurs, however, that no meaningful 
comparison can be carried out sixthly because there is 
not enough available knowledge on both partners. Such a 
situation must, thus, be assessed in the light of the 
prior art, as the average person skilled in the art 
would have done at the priority date, 

34. It has to foe assumed that the average skilled person 
would not engage in .creative thinking (see T 500/91 of 
22 September 1992} . Yet he or she can foe expected to 
react in a way common to ail skilled persons at any 
time, namely that an assumption or hypothesis about a 
possible obstacle to the successful realisation of a 
project must always be based on facts. Thus, in the 
board's view, an absence of evidence that a given 
feature might foe an obstacle to carrying out an 
invention would not be taken as an indication that this 
invention could not be achieved, nor that it could, 

35. The respondent has pointed to a number of properties of 
foe t a -I FN and beta-IFN cDNA as potential sources of 
difficulties for expression: the high hydrophobic i ty of 
beta-IFN, the presence of an uneven number of cysteine 
residues in its ammo-acid- sequence, the existence of 
two narrowly spaced ATGs at the 5 ' end of the beta-IFN 
cDMA, the presence of the rare lie AUA codon. All of 
these properties will be considered in turn. 

36. The documents forming the state of the art at the 
priority date and dealing with the hydr ophob ic i ty of 
beta-IFN are documents (81) and (82} . Both are studies 
of the foeta-IPN ability to stick to specific iigands on 
columns and both come to the conclusion that beta-IFN 
binds to the columns by way of hydrophobic 
interactions. Document (SI) stresses the "much more 
pronounced apparent hydrophobieity 0 of beta-IFN 
compared with alpha-IFN. 
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The respondent concludes from these teachings that 
beca-IFN would have been expected to bind to the cell 
marabranes and, therefore, to be toxic to the cells or 
to be undetectable. 

There is no evidence on tile to indicate the extant to 
which an hydrophobic protein was expected to stick to 
cell membranes or that this phenomenon, if occurring at 
all, would have been~regarded as a cause for lethality. 
Linking cell death to hydrophobic! ty thus amounts to a 
groundless assumption which cannot be retained in the 
evaluation of "reasonable expectation of success" (see 
point 34, supra) . As to the problem of undetectability, 
the solution to this problem is provided by 
document {82} which discloses that active beta-IFN may 
be retrieved from a hydrophobic association with the 
help of ethylene glycol. The board thus concludes that 
the apparent hydrophobicity of beta- JFK, while known, 
would not have been perceived by the person skilled in 
the art as seriously putting in jeopardy its expression 
in a recombinant host. 

At the priority date it was known that beta-IFN had an 
uneven number of Cys residues (3) in. its araino-acid 
sequence . Looking at the state of the art at the 
priority date with regard to proteins with S-S bridges, 
it becomes apparent that E.coli proteins, the tertiary 
structure of which involved S-S bridges, were known. 
Mammalian proteins with S-S bridges {documents {34} and 
{41}) had been expressed in E.coli transformed cells 
(documents (34) and (10)}. Recombinant human alpha 
interferon {document (3 5} and rat growth hormone 
{document {12}} which each contained an uneven number 
of cys tains (5} had been recovered in an active form. 
Accordingly, the skilled person aware of the state of 
the art would not have considered the formation of S-S 
bridges in E.coli from an uneven number of cys te ins and 
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their maintenance to be likely to decrease the 
expectation of successfully expressing active beta-IFN 
in said cells . 

40. Turning now to the pre -beta- I FN cDNA sequence, it can 
be seen that it contains two ATGs, twenty codons apart 
at its 5 ' end, one of them being the translation 
initiation codon. The argument runs that the person 
skilled in the art at the priority date would not have 
known what effect the neighbouring internal AUG codon 
on the in-RNa would have on expression. To the board, 
this means that no deleterious effects on expression 
had ever been associated with the presence of this 
codon in this position. Therefore, this follows the 
reasoning developed under point; 34 (supra) that an 
assumption without grounds cannot enter- the evaluation 
of reasonable expectation of success. 

41. Further,, it has been pointed out that the presence of 
the rare lie codon in the beta-XFN cDNA sequence would 
have been felt as a potential barrier to the 
translation of the beta-IFN irtRHA as the presence of 
.rare codons was known to limit protein synthesis. A 
nutrsber of documents published before the priority date 
disclose the recombinant expression in E.coli of 
proteins encoded by genes containing rare codons . In 
particular, human growth hormone had been expressed 
while its DKA contained tha AUA lie codon 

(document (12)}. Yet again, the board is of the opinion 
that this feature would not have been thought by a 
skilled person to interfere with beta-IFM cDNA 
translation in such a drastic manner as to prevent 
expression. 

42. Finally, the respondent argued that the sum total of 

ail these alledged "concerns" would amount to something 
which would prevent the skilled person to enter the 
task of expressing toeta-XFi?, In points 36 to 41, the 

2761. d .,./., 



Board Assigned Page #2505 



0207/94 



board showed that no single "concern" has a scientific 
basis. As the sum total of no "concerns" can scarcely 
amount to more than no "concerns", this argument: fails. 

43. In summary, the respondent's submission that the known 
features of beta-IFN would necessarily have been 
regarded as insurmountable obstacles for its expression 
in recoipbinant form, even in the absence of any 
suggestions in the art that such kind of features was 
likely to cause problems for expression cannot convince 
the board. Rather to the board,, the skilled person 
would consider the knowledge of the, properties of beta™ 
I FN as an asset in identifying in the light of the 
state of the art which problems, if any, such 
properties may cause and which solutions were 
available. By doing so, the skilled person would come 
to the conclusion that the properties of beta-IFN were 
not such as to bar the way to its expression, 

44. In view of the above findings {parapraghs 2? to 41), 
the main request is rejected for lack of inventive 
step. 

Auxiliary r sou est 

45. In the auxiliary request maintained by the respondent 
at oral proceedings (second auxiliary request) , the 
polypeptide of claims I and 8 to 12 has been restricted 
to one of the polypeptides which was already claimed in 
granted claims 1 and 12 to 16 (ie with the biological 
activity of human beta-IFN} . No objections are raised 
to these claims under Articles 123 (2 ) and {3} and 84 
EPC. 

45. In relinquishing a claim to a molecule with the 

immunogenic ity of beta-IFN, the respondent may have 
avoided potential objections that it would not have 
required any inventive step to produce fragments of -the 
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protein -which would have kept some of the immunogenic 
determinants characteristic of the beta~TFN whole 
molecule. It remains nonetheless that the board's 
reasoning concerning the inventive, step of claim 1 of 
the main request {see points 27 to 44. , supra) applies 
equally irrespective of whether the recent in ant 
Kiolecuie is characterised by its irriiaunogenic capacities 
or its biological activity. The same conclusion is thus 
reached as in paragraph 43, namely that the subject- 
matter of claim 1 of the auxiliary request fails to 
fulfil the requirements of Article 56 EPC. 

47. The auxiliary request is rejected for lack of inventive 
step , 



Order 



For these reasons it ia decided tiiafc : 



The decision under appeal is set aside. 



The patent is revoked 



The Registrar: 



The Chairwoman : 



D. Spigarelii 




U . Kinkeldev 
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